Density-dependent growth control of adult rat hepatocytes in primary culture.
Adult rat hepatocytes in primary culture, which show various liver functions, did not show any mitosis at confluent cell density, although they entered the S phase and remained in the G2 phase, judging by cytofluorometry, when insulin and epidermal growth factor (EGF) were added to 2-day cultures (Tomita, Y., Nakamura, T., & Ichihara, A. (1981) Exp. Cell Res. 135, 363-371). However, when the cell density was decreased by half or one third, the number of nuclei and cell number increased to 1.5-2.0 times that after culture for 35 h with insulin and EGF. Moreover, at these lower densities, DNA synthesis started much earlier, although at the usual high density DNA synthesis with these two hormones did not start until the hepatocytes had been cultured for over 40 h. These results suggest that proliferation of mature rat hepatocytes is regulated by the cell density. First, cells in G0 enter the G1 phase density-dependently; then cells in the G1 phase seem to be stimulated to enter the S phase by insulin and EGF, and a low cell density may permit cells after DNA synthesis to enter the M phase. DNA synthesis of rat hepatocyte cultures at low cell density was strongly inhibited by co-culture with a dense culture. Therefore, the density-dependent mechanism of hepatocyte proliferation seems to involve regulation by a soluble inhibitor(s) secreted by the hepatocytes into the culture medium.